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Measuring triple helix linkages: A contribution from embeddedness
$IULFD9LOODQXHYD-RUGL0RODV*DOODUW$OHMDQGUR(VFULEi(VWHYH
1. Introduction

7KH7ULSOH+HOL[PRGHOSXWV IRUZDUG WKHQRWLRQ WKDW LQQRYDWLRQ LVJHQHUDWHG
WKURXJK D FRPSOH[ SDWWHUQ RI LQWHUDFWLRQ DPRQJ LQGXVWULHV XQLYHUVLWLHV DQG
JRYHUQPHQWV(W]NRZLW]DQG/H\GHVGRUII(W]NRZLW]HWDODUJXH
WKDW WKHVH LQVWLWXWLRQDO VSKHUHV DUH LQFUHDVLQJO\ LQWHUZRYHQ ZLWK OLQNDJHV
HPHUJLQJ DW YDULRXV VWDJHV RI WKH LQQRYDWLRQ DQG LQGXVWULDO SROLF\PDNLQJ
SURFHVVHV6RFLDOQHWZRUNVDUHFHQWUDO WR7ULSOH+HOL[ OLQNDJHV\HW WKH\DUH
FRQVLGHUDEO\ GLIILFXOW WRDQDO\VHDQGPHDVXUH)XUWKHU WKHHVWDEOLVKPHQWRI
QHWZRUNV FDQ EH FRQVLGHUHG ERWK DV RQH RI WKH SURFHVVHV WKURXJK ZKLFK
NQRZOHGJH IORZV DFURVV DFWRUV DQG DOVR DV DQ RXWFRPH RI WKH SROLFLHV
RULHQWHGWRWKHUHLQIRUFHPHQWRIWKHVHIORZV0RODV*DOODUW7DQJ	0RUURZ
 ,W LV XQGHUVWDQGDEOH WKHQ WKDW WKH HIIRUWV WR GHILQH DQG FROOHFW
LQGLFDWRUV RI XQLYHUVLW\VRFLHW\ UHODWLRQVKLSV VRFDOOHG 7KLUG 0LVVLRQ
LQGLFDWRUVKDYHIRFXVHGRQFOHDUO\ LGHQWLILDEOHLQSXWVQXPEHURIHPSOR\HHV
LQ WHFKQRORJ\ WUDQVIHU LQYHVWPHQWV LQ VSLQRIIV HWF DQG RXWSXWV IRU
LQVWDQFHFRPPHUFLDOLVDWLRQLQGLFDWRUVOLNHWKHLQFRPHIURPOLFHQFHVRIWKHVH
SURFHVVHV 7KH DQDO\VLV RI VRFLDO QHWZRUNV KDV UHPDLQHG D FUXFLDO DQG \HW
XQGHUVWXGLHG DVSHFW RI WKH HIIRUWV WR PHDVXUH 7ULSOH +HOL[ OLQNDJHV DQG
GHYHORSLQQRYDWLYHLQGLFDWRUV

6RPHUHOHYDQWHIIRUWVKDYHEHHQPDGHIURPWKH6RFLDO1HWZRUN3HUVSHFWLYH
VWXG\LQJ DPRQJ DQG RWKHUV WKH VWUXFWXUH RI FROODERUDWLRQV LQ UHVHDUFK
SURMHFWV DQG MRXUQDO DUWLFOHV 0H\HU 	 %KDWWDFKDU\D  LGHQWLI\LQJ
DFDGHPLFUHVHDUFKQHWZRUNVWKDWIDFLOLWDWHDFDGHPLFSXEOLFDWLRQV/RZULHDQG
0F.QLJKWDQGDQDO\VLQJWKHUHODWLRQVKLSEHWZHHQVRFLDOQHWZRUNVDQG
DFDGHPLFFDUHHUSHUIRUPDQFH(W]NRZLW]

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7KLV SDSHU GHYHORSV D QRYHO DSSURDFK WR DQDO\VH TXDQWLWDWLYHO\ WKH
UHODWLRQVKLSVDPRQJUHVHDUFKHUVDQGEHWZHHQWKHPDQGRWKHUVRFLDODFWRUV
E\DQDO\VLQJWKHLUinformalVRFLDOQHWZRUNV6RFLDOQHWZRUNVWXGLHVFHQWUHWKHLU
DWWHQWLRQHVVHQWLDOO\RQWKHVWUXFWXUDOSURSHUWLHVRIQHWZRUNVDQGRQWKHYDOXH
DQGFRQVHTXHQFHVDVSHFLILFSRVLWLRQLQWKHQHWZRUNKDVIRUWKHLQGLYLGXDOWKDW
KROGV LW ,Q WKLV SDSHU ZH SURSRVH D GLIIHUHQW DSSURDFK ZKLFK IRFXVHV
DGGLWLRQDOO\ RQ WKH UHODWLRQDO IHDWXUHV RI VRFLDO QHWZRUNV ,Q WKH VRFLDO
QHWZRUNVSHUVSHFWLYHWKLVDSSURDFKKDVDWWLPHVEHHQODEHOOHGWKH³UHODWLRQDO
HPEHGGHGQHVV´ RU ³FRKHVLYH SHUVSHFWLYH´ *XODWL  :H H[SDQG D
PHWKRGRORJ\ WKDW KDV EHHQ DSSOLHG PDLQO\ LQ PDQDJHPHQW VWXGLHV 5XHI
8]]L  )RU LQVWDQFH 8]]L  VKRZV WKH H[LVWHQFH RI D OLQN
EHWZHHQ SDWWHUQV RI LQWHUILUP FRQQHFWLRQV DQG LQGLFDWRUV RI LQGXVWULDO
SHUIRUPDQFH,QWKLVVWXG\ZHVKRZWKDWDVLPLODUFRQFHSWXDOIUDPHZRUNFDQ
EHXVHGDVWKHEDVLVRIDTXDQWLWDWLYHDQDO\VLVRIWKHUHODWLRQVKLSEHWZHHQWKH
VWUXFWXUH RI WKH VRFLDO OLQNV WKDW DFDGHPLFV HVWDEOLVK DQG LQGLFDWRUV RI
UHVHDUFKRXWSXW

7KHDSSURDFKZHSLORW LQWKLVSDSHURIIHUVDTXDQWLWDWLYHWRRO WRDQDO\VHKRZ
WKH UHODWLRQVKLS WKDW PHPEHUV RI DFDGHPLF LQVWLWXWLRQV HVWDEOLVK ZLWKLQ DQG
ZLWKRXW WKHLU RZQ RUJDQLVDWLRQV FDQ DIIHFW WKH ZD\ WKH\ SHUIRUP IXQFWLRQV
WUDGLWLRQDOO\ DVVRFLDWHG ZLWK WKHLU LQVWLWXWLRQDO DIILOLDWLRQ $V LW ZRXOG EH
H[SHFWHG IURPD7ULSOH+HOL[ SHUVSHFWLYHZH FDQ VKRZ WKDW WKH VWUXFWXUH RI
VRFLDO OLQNDJHV LV UHODWHG ZLWK WKH SHUIRUPDQFH RI V\VWHP IXQFWLRQV LQ WKLV
FDVHDFDGHPLF

7KH SDSHU ILUVW LQWURGXFHV VRPH NH\ FRQFHSWV GHULYHG IURP VRFLDO QHWZRUN
DQDO\VLV DQG XVHV WKHP WR GHYHORS D VHW RI K\SRWKHVHV UHODWLQJ QHWZRUN
SDWWHUQVZLWK LQGLYLGXDO UHVHDUFKRXWSXW1H[WZHSUHVHQWRXU ILHOGZRUNDQG
GDWD VHW DQG H[SODLQ WKH UHVHDUFK WHFKQLTXHV XVHG IRU FRQWUDVWLQJ WKH
K\SRWKHVHV)LQDOO\ZHGLVFXVV WKH UHVXOWVDQGH[DPLQH WKH LPSOLFDWLRQVRI
WKLVUHVHDUFKIRU WKHGHYHORSPHQWRITXDQWLWDWLYHDSSURDFKHVWR WKHDQDO\VLV
RI7ULSOH+HOL[UHODWLRQVKLSV


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2. Theoretical background and hypotheses

7KLV SDSHU VKRZVD UHODWLRQVKLS EHWZHHQ WKH VRFLDO QHWZRUNVRI DFDGHPLFV
DQG WKHLU UHVHDUFK RXWSXW DQG DUJXHV WKDW WKH ODWWHU LV UHODWHG ZLWK WKH
QHWZRUNVWUXFWXUHVZLWKLQZKLFKWKHLQGLYLGXDOVDUHHPEHGGHG7KHQHWZRUNV
ZH DUH JRLQJ WR IRFXV RQ DUH ³ILUVWRUGHU HJRFHQWUHG´ $Q LQGLYLGXDO¶V ILUVW
RUGHU HJRFHQWUHG VRFLDO QHWZRUN FRQVLVWV RI WKRVH RWKHU VRFLDO DFWRUV ZLWK
ZKRPKHRUVKHPDLQWDLQVGLUHFWFRQWDFWZLWKDQGKDVVRPH IRUPRIVRFLDO
ERQG $GDPV  )ROORZLQJ 1RKULD  WKLV QHWZRUN FRQVWLWXWHV WKH
PRVWLQIOXHQWLDOSDUWRIDQDFWRU¶VHQYLURQPHQW1RKULD


)LJXUH(JRFHQWUHGQHWZRUN
8]]L

6RFLDO QHWZRUNV H[HUW DQ LPSRUWDQW LQIOXHQFH RQ LQGLYLGXDO VFLHQWLVWV¶
RXWFRPHVEHFDXVHWKH\SURYLGHDFFHVVWRNH\UHVRXUFHVIRUWKHGHYHORSPHQW
DQG LPSURYHPHQWRI WKHLU UHVHDUFKDFWLYLWLHVDQGVNLOOV7KHGLIIHUHQWDFFHVV
DQG H[SRVXUH RI LQGLYLGXDOV WR WKRVH NH\ UHVRXUFHV UHVLGLQJ DQG IORZLQJ
WKURXJKWKHQHWZRUNGHSHQGVKRZHYHURQWKHSDWWHUQRIWKHVRFLDOVWUXFWXUH
ZKHUHWKHDFWRULVHPEHGGHG*UDQRYHWWHU6FLHQWLVWV¶VRFLDOQHWZRUNV
GLIIHU IURP HDFK RWKHU LQ WZR DVSHFWV %XUW   *Q\DZDOL 	
0DGKDYDQ,EDUUD

D 7UDQVDFWLRQDO FRQWHQWV WKHTXDQWLW\ TXDOLW\DQGYDULHW\RI UHVRXUFHV
WKDWFLUFXODWHWKURXJKWKHGLIIHUHQWVRFLDOVWUXFWXUHV
E 7KH DFFHVV WKDW D SDUWLFXODU LQGLYLGXDO KDV WR WKRVH UHVRXUFHV WR
DFFRPSOLVKKLVRUKHURZQREMHFWLYHV
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
7KHUHIRUHD UHVHDUFKHU¶VQHWZRUNZLOO FRQWULEXWH WRHQKDQFHKLVRUKHURZQ
FDSDELOLWLHV DQG WKXVKLVKHU VFLHQWLILFRXWSXWZKHQ WKHQHWZRUN¶V VWUXFWXUDO
FRQILJXUDWLRQ SURYLGHV WKH LQGLYLGXDO ZLWK LPSURYHG DFFHVVLELOLW\ WR D ZLGHU
UDQJH RI UHVRXUFHV 2Q WKH FRQWUDU\ WKH QHWZRUN FDQ KDYH D QHJDWLYH
LQIOXHQFHRUPD\ FRQVWUDLQ WKHSHUIRUPDQFHRI WKH UHVHDUFKHUZKHQ LW GRHV
QRWSURYLGHDFFHVVWRWKHUHTXLUHGUHVRXUFHV7KLVFDQEHGXHWRD³QHJDWLYH
FRQQHFWLYLW\´ EHWZHHQ WKH QHWZRUN¶V QRGHV <DPDJLVKL *LOOPRUH 	 &RRN
RUWRWKHSRRUTXDOLW\RUUHGXQGDQF\RIWKHUHVRXUFHVSURYLGHGWKURXJK
WKHQHWZRUN%XUW*UDQRYHWWHU

2.1. Embeddedness and research output 
$QDO\VWV KDYH WUDGLWLRQDOO\ GLVWLQJXLVKHG EHWZHHQ VWURQJ DQG ZHDN WLHV
6WURQJWLHVDUHEDVHGRQWUXVWUHFLSURFLW\DQGIUHTXHQF\RILQWHUDFWLRQ%UDVV
%XWWHUILHOG	6NDJJV*UDQRYHWWHU.UDFNKDUGW5HDJDQV	
=XFNHUPDQ  8]]L  7UXVW IDFLOLWDWHV FRRSHUDWLRQ DQG VXSSRUW
DPRQJVRFLDODFWRUV%UDVVHWDODVZHOODVWUDQVDFWLRQVRIUHVRXUFHV
DQG LQIRUPDWLRQ .UDFNKDUGW  :KHQ VWURQJ WLHV H[LVW LQGLYLGXDOV
DFTXLUHGHWDLOHGNQRZOHGJHDERXW WKHFDSDELOLWLHVDWWLWXGHVEHKDYLRXUVDQG
REMHFWLYHV RI HDFK RWKHU DQG GHWDLOHG DQG SHUVRQLILHG LQIRUPDWLRQ LV
H[FKDQJHG 7KH WLPH LQYHVWHG LQ WKH UHODWLRQ JHQHUDWHV WKH QHFHVVDU\
H[SHULHQFH WKDW DOORZV SDUWLFLSDQWV WR SUHGLFW D ZKLFK VSHFLILF LQIRUPDWLRQ
QHHGWKHFRQWDFWKDVDQGEKRZWKHVKDUHGLQIRUPDWLRQZRXOGEHXVHGE\
WKHSDUWQHUV.UDFNKDUGW8]]L$VDUHVXOWVWURQJOLQNVSURYLGH
GHHSHUDQGVSHFLILFNQRZOHGJHLQDSDUWLFXODULQWHUHVWDUHDIRUWKHLQGLYLGXDOV
LQYROYHG 5RZOH\ %HKUHQV 	 .UDFNKDUGW  FRQWULEXWLQJ WR NQRZOHGJH
FUHDWLRQDQGGLVVHPLQDWLRQFDSDELOLWLHV

,Q FRQWUDVW ZHDN WLHV DUH GHILQHG DV FDVXDO DFTXDLQWDQFHV EHWZHHQ VRFLDO
DFWRUV %UDVV HW DO  FKDUDFWHULVHG E\ LQIUHTXHQF\ RI LQWHUDFWLRQ
*UDQRYHWWHU  DQG EDVHG QHLWKHU RQ WUXVW QRU UHFLSURFLW\ +RZHYHU
WKHVH OLQNV FDQ DFW DV ³ORFDO EULGJHV´ WR RWKHU VRFLDO FLUFOHV EH\RQG WKH
LQGLYLGXDO LPPHGLDWH VRFLDO HQYLURQPHQW SURYLGLQJ QHZ LQIRUPDWLRQ DERXW
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RSSRUWXQLWLHV DQG WKH H[LVWHQFH RI RWKHU UHVRXUFHV *UDQRYHWWHU 
0F(YLO\	=DKHHU

(PEHGGHGQHVV UHIHUV WR WKH UHODWLYHZHLJKWRI VWURQJ WLHV WKDW DQ LQGLYLGXDO
PDLQWDLQV LQ UHODWLRQ WR WKH WRWDO QXPEHU RI OLQNV 2XU VWXG\ ZLOO DQDO\VH
HPEHGGHGQHVVRIILUVWRUGHUHJRFHQWUHGQHWZRUNV)ROORZLQJ8]]LZH
ZLOO GLVWLQJXLVK WKUHH GLIIHUHQW W\SHV RI QHWZRUNV GHSHQGLQJ RQ GLIIHUHQW
SDWWHUQVRIHPEHGGHGQHVVRYHUHPEHGGHGLQWHJUDWHGDQGXQGHUHPEHGGHG

$ FRPSOHWHO\ overembedded QHWZRUN KDV QR ZHDN WLHV. ,QGLYLGXDOV ZKR
GHYHORS DQ RYHUHPEHGGHG QHWZRUN LQYHVW DOO WKHLU WLPH DQG UHVRXUFHV RQ
PDLQWDLQLQJVWURQJWLHV7KLVFDXVHVWZRHIIHFWVLQWKHIRUPDQGFRQWHQWRIWKH
VRFLDOVWUXFWXUHGHYHORSHGE\WKHLQGLYLGXDO

DDVPDOOHUSHUVRQDOQHWZRUNDV WKH UHVRXUFHVQHHGHG WRPDLQWDLQVWURQJ
WLHVDUHELJJHU WKDQ IRUZHDN WLHV UHGXFLQJ WKHQXPEHURI FRQWDFWV WKDW WKH
DFWRU FDQ UHDOO\ VXVWDLQ DQG UHVWULFWLQJ WKH FDSDFLW\ WR UHDFK RWKHU VRFLDO
VHFWRUV
EDQ LQFUHPHQWRI UHGXQGDQW LQIRUPDWLRQ IORZVLQFHDV*UDQRYHWWHU 
SRLQWV RXW WKH VWURQJ OLQNV WHQG WR FRQQHFW DPRQJ WKHPVHOYHV UHGXFLQJ
FRQQH[LRQVZLWKH[WHUQDOPHPEHUVZKRFRXOGFRQWULEXWHZLWKLQQRYDWLYHLGHDV
%XUW

8QGHU WKHVH FLUFXPVWDQFHV WKH VRFLDO QHWZRUN EHFRPHV RVVLILHG DQG ORVHV
FRQQH[LRQ ZLWK WKH VXUURXQGLQJ HQYLURQPHQW %XUW  *Q\DZDOL HW DO
8]]L  $OWKRXJK RYHUHPEHGGHG QHWZRUNV LQFUHDVH FRRSHUDWLRQ
VXSSRUW DQG MRLQW SUREOHPVROYLQJEHWZHHQDFWRUV WKHLUPHPEHUV KDYH OLWWOH
FRQWDFWZLWKRWKHUVRFLDOVSKHUHV)RU LQVWDQFH LQDXQLYHUVLW\HQYLURQPHQW
DQ LQGLYLGXDO GHYHORSLQJ DQ RYHUHPEHGGHG QHWZRUN ZLOO WHQG WR HVWDEOLVK
WKHVH OLQNV ZLWK PHPEHUV RI KLV RU KHU RZQ GHSDUWPHQW ZLWKRXW OLQNV ZLWK
JRYHUQPHQWLQGXVWULDORURWKHUVRFLHWDODFWRUV2QHFDQK\SRWKHVLVHWKDWWKLV
VLWXDWLRQZLOOQDUURZWKHSHUVSHFWLYHRIDUHVHDUFKHUDQGFORVHKLPRUKHU WR
SRWHQWLDO GHYHORSPHQWV RI WKHRUHWLFDO RU PHWKRGRORJLFDO LQWHUHVW DULVLQJ
EH\RQGWKHLQGLYLGXDO¶VLPPHGLDWHDFDGHPLFFRQWH[W
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
,Q FRQWUDVW ZKHQ WKH QHWZRUN LV IRUPHG IXQGDPHQWDOO\ E\ ZHDN WLHV WKH
QHWZRUNSDWWHUQLVunderembedded,QWKLVVLWXDWLRQQHWZRUNVL]HLVOLNHO\WR
EHODUJHUWKDQLQRYHUHPEHGGHGQHWZRUNVDOORZLQJLQGLYLGXDOVWRUHDFKRWKHU
VRFLDO FLUFOHV +RZHYHU LQGLYLGXDO ZLWK XQGHUHPEHGGHG QHWZRUNV ODFN WKH
DGYDQWDJHVGHULYHGIURPWKHWUXVWDIIRUGHGE\VWURQJWLHUHODWLRQV8]]L
DQG WHQGWREHXQVWDEOHDQG OHVVGXUDEOHRYHU WLPHFDXVLQJWKHFRQWLQXRXV
UHVKDSLQJRI WKHVRFLDOVWUXFWXUH +HUDFOHRXV	0XUU\1HYHUWKHOHVV
*UDQRYHWWHU  IDPRXVO\ VWDWHG WKDWZHDN WLHVDUH WKHEHDUHUVRI QRYHO
DQG QRQUHGXQGDQW LQIRUPDWLRQ LQGLVSHQVDEOH IRU WKH GLVFRYHU\ RI QHZ
RSSRUWXQLWLHV VLQFH WKH\ DUH WLHV WR RWKHU VRFLDO VHFWRUV (YHQ VR LQ WKH
DFDGHPLF UHVHDUFK FRQWH[W QHWZRUNV WKDW GR QRW IRVWHU FRRSHUDWLRQ DQG
VXSSRUW EHWZHHQ UHVHDUFKHUV DQG FRQVHTXHQWO\ WKH WUDQVIHU RI WDFLW
NQRZOHGJH PLJKW GLPLQLVK ERWK WKH TXDQWLW\ DQG WKH TXDOLW\ RI UHVHDUFK
RXWSXW

)LQDOO\DQintegratedQHWZRUNFRQWDLQVERWKVWURQJDQGZHDNWLHV7KLVW\SH
RIQHWZRUNFRPELQHVWKHEHQHILWVJHQHUDWHGE\HPEHGGHGQHVVDQGWUXVWOLNH
VWDEOH FRRSHUDWLRQ DQG VXSSRUW ZKLOH PLQLPLVLQJ WKHLU OLPLWDWLRQV DQG ULVN
UHJDUGLQJ WKH FRQWULEXWLRQ RI QRYHO LQIRUPDWLRQ IURP WKH ZHDN WLHV 8]]L
7KLVQHWZRUNSDWWHUQLVIRUPHGE\DVHWRIVWURQJWLHVZKLFKDUHVWDEOH
ODVWLQJ DQG FKDUDFWHULVHG E\ WHDPZRUN DQG MRLQW SUREOHPVROYLQJ DQG E\ D
PRUH G\QDPLF XQVWDEOH DQG FKDQJLQJ VHW RI VRFLDO UHODWLRQV ZHDN WLHV
SURYLGLQJWKHEULGJHVWRQHZPHWKRGVSHUVSHFWLYHVDQGLGHDVPDGHLQRWKHU
VHFWRUV DQG VRFLDO HQYLURQPHQWV $FFRUGLQJO\ ZH HVWDEOLVK WKH IROORZLQJ
K\SRWKHVLV

Hypothesis 1.15HVHDUFKHUVZLWKLQWHJUDWHGQHWZRUNSDWWHUQVZLOO
GLVSOD\ KLJKHU UHVHDUFK RXWSXW WKDQ UHVHDUFKHUV ZLWK
RYHUHPEHGGHGQHWZRUNSDWWHUQV
Hypothesis 1.25HVHDUFKHUVZLWKLQWHJUDWHGQHWZRUNSDWWHUQVZLOO
GLVSOD\ KLJKHU UHVHDUFK RXWSXW WKDQ UHVHDUFKHUV ZLWK
XQGHUHPEHGGHGQHWZRUNSDWWHUQV
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2.2 Nodal heterogeneity and research output
(PEHGGHGQHVV UHIHUV WR WKH VWUHQJWK RI OLQNV DPRQJ DFWRUV EXW GRHV QRW
GLVWLQJXLVK DPRQJ WKH GLIIHUHQW W\SHV RI DFWRUV ZLWK ZKRP DQ LQGLYLGXDO LV
OLQNHG )LUVW RUGHU QRGDO KHWHURJHQHLW\ UHIHUV WR WKH YDULDWLRQ LQ WKH PL[ RI
GLUHFW FRQWDFWV LQ WKH VRFLDO QHWZRUNV RI LQGLYLGXDOV 0F(YLO\ HW DO 
5HDJDQV HW DO  $ UDQJH RI QRGDO KHWHURJHQHLW\ SDWWHUQV FDQ EH
LGHQWLILHG YDU\LQJ IURP FRPSOHWHO\ KRPRJHQHRXV QHWZRUNV WR FRPSOHWHO\
KHWHURJHQHRXVVWUXFWXUHV

,QGLYLGXDOV ZLWK D heterogeneous QHWZRUN SDWWHUQ KDYH D EURDG YDULHW\ RI
FRQWDFWVWKDWH[SRVHVWKHPWRGLYHUVHVRFLDOFLUFOHVEH\RQGWKHLULPPHGLDWH
RQH7KLVDOORZV WKHPWR UHDFKDZLGHU UDQJHRIVRXUFHVRI LQIRUPDWLRQDQG
RSSRUWXQLWLHV0F(YLO\HWDO7KXVWKHKLJKHUWKHOHYHORIKHWHURJHQHLW\
LQDQHWZRUNWKHODUJHUWKHTXDQWLW\TXDOLW\DQGYDULHW\RIUHVRXUFHVWKHDFWRU
FDQ DFFHVV ,Q XQLYHUVLWLHV UHVHDUFKHUV ZLWK KHWHURJHQHRXV QHWZRUNV
PDLQWDLQ OLQNV ZLWK PHPEHUV RI RWKHU XQLYHUVLWLHV DQG LQGXVWULDO DQG
JRYHUQPHQWDORUJDQLVDWLRQVERWKORFDOQDWLRQDODQGLQWHUQDWLRQDO

7KLVDSSURDFKGLIIHUVIURPWKHHPEHGGHGQHVVSHUVSHFWLYHLQWKDWWKHRULJLQRI
WKHYDULHW\RIUHVRXUFHVLVQRWGHWHUPLQHGE\WKHVWUHQJWKRIWKHWLHVEXWWKH
UDWKHU E\ WKHGLYHUVLW\ RI FRQWDFWV0F(YLO\ DQG=DKHHU  VXJJHVW WKDW
WKHVKDULQJRIDVWURQJWLHEHWZHHQWZRLQGLYLGXDOGRHVQRWQHFHVVDULO\LPSO\
WKH FRQQH[LRQ RI WKHVH WZR LQGLYLGXDO¶V LQGHSHQGHQW FRQWDFWV ,Q WKLV
SHUVSHFWLYH WKHVRFLDOVHFWRU UHDFKHGE\DQDFWRU¶VQHWZRUN LV LQGHSHQGHQW
IURPWKHVWUHQJWKRIWKHOLQN

,Q FRQWUDVW D FRPSOHWH homogeneous QHWZRUN LV FKDUDFWHULVHG E\ WKH
DEVHQFHRIEULGJLQJWLHVWRRWKHUVRFLDOFLUFOHVLHLWLVIRUPHGE\QRGHVIURP
WKH DFWRU¶VPRVW LPPHGLDWH VRFLDO HQYLURQPHQW0F(YLO\ DQG =DKHHU 
DUJXHWKDW³EULGJLQJWLHVH[LVWZKHQKLJKQRUHGXQGDQF\LQIUHTXHQF\RI
LQWHUDFWLRQDQGJHRJUDSKLFGLVSHUVLRQFKDUDFWHUL]H«´WKHQHWZRUN7KXVD
KRPRJHQHRXVQHWZRUNZLOOKDYHDUHGXQGDQF\RIFRQWDFWVWKH\ZLOOEHOLQNHG
EHWZHHQWKHPZLOOLQWHUDFWIUHTXHQWO\DQGDOORIWKHPZLOOEHFRQFHQWUDWHGLQD
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JHRJUDSKLFDUHD&RQVHTXHQWO\WKLVW\SHRIQHWZRUNZRXOGODFNZHDNWLHVDQG
ZRXOG SUHVHQW WKH VDPH SDWWHUQ DVVRFLDWHG ZLWK RYHUHPEHGGHG QHWZRUNV
7KH LQIOXHQFH RI KRPRJHQHRXV QHWZRUNV RQ DQ DFWRU¶V DFWLRQV EHKDYLRXU
DQG LQ WKH FDVH RI XQLYHUVLW\ GHSDUWPHQWV RQ KLV RU KHU UHVHDUFK RXWSXW
ZRXOG FRLQFLGH ZLWK WKH IHDWXUHV GHVFULEHG IRU RYHUHPEHGGHG QHWZRUNV
$FFRUGLQJO\ZHK\SRWKHVL]H

Hypothesis 2.15HVHDUFKHUVZLWKPRUHKHWHURJHQHRXVQHWZRUN
SDWWHUQVZLOOVKRZWKHKLJKHVWUHVHDUFKRXWSXW
Hypothesis 2.2 5HVHDUFKHUV ZLWK PRUH KRPRJHQHRXV QHWZRUN
SDWWHUQVZLOOVKRZWKHORZHVWUHVHDUFKRXWSXW
3. Research techniques

3.1. Sample and data collection
2XU VDPSOH FRQVLVWV RI  UHVHDUFKHUV IURP VL[ GHSDUWPHQWV IURP WKH
8QLYHUVLW\ RI9DOHQFLD 6SDLQ DOO RI WKHPZLWK UHVHDUFK LQWHUHVWV UHODWHG WR
EXVLQHVVDQGPDQDJHPHQW7KH8QLYHUVLW\RI9DOHQFLDLVDUHVHDUFKRULHQWHG
8QLYHUVLW\WKDWIRVWHUVDSROLF\RIVXSSRUWDQGLPSURYHPHQWLQUHVHDUFKTXDOLW\
DQG SURGXFWLYLW\ 7KH VHOHFWLRQ RI PHPEHUV IURP WKH VDPH 8QLYHUVLW\ DQG
VLPLODUGLVFLSOLQHVDOORZXVWRQHXWUDOL]HVRPHFXOWXUDODQGLQVWLWXWLRQDODVSHFWV
WKDW PD\ DIIHFW WKH ZD\ UHVHDUFKHUV GHYHORS WKHLU QHWZRUNV SDWWHUQV %XUW


,QLWLDOO\ZHEXLOWDGDWDEDVHRIDFDGHPLFVZLWKWKHLQIRUPDWLRQFRQWDLQHG
LQ WKH GHSDUWPHQW¶V UHVHDUFK DFWLYLW\ RIILFLDO UHSRUWV IRU WKH \HDUV  DQG
 7KH VDPSOH ZDV GLVWULEXWHG DV IROORZV  SURIHVVRUV  OHFWXUHUV
DQGWHDFKLQJDVVLVWDQWV,QRUGHUWRREWDLQGDWDDERXWWKHLQGLYLGXDOVRFLDO
QHWZRUNRI WKH UHVHDUFKHUVZHFRQGXFWHGDVXUYH\7KHSUHOLPLQDU\VXUYH\
LQVWUXPHQWZDVWHVWHGE\WKUHHDFDGHPLFVLQRUGHUWRLGHQWLI\DQGFRUUHFWDQ\
GLIILFXOWLHVRUPLVXQGHUVWDQGLQJVLQWKHZRUGLQJRIWKHTXHVWLRQV7KHOHQJWKRI
WKHTXHVWLRQQDLUHDQGWKHGLIILFXOWLHVRIUHVSRQGHQWVWRLGHQWLI\WKHLUFRQWDFWV
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DVEHORQJLQJWR³LQGXVWU\´RU³JRYHUQPHQW´ZHUHWKHPDLQSUREOHPVDQGZHUH
DGGUHVVHG LQ VXEVHTXHQW YHUVLRQV 6HFRQG DQG WKLUG YHUVLRQV RI WKH
TXHVWLRQQDLUH GHVLJQZHUH WHVWHG EHIRUH WKH ILQDO YHUVLRQZDV GHILQHG 7KH
ILQDO TXHVWLRQQDLUH ZDV VHQW WR WKH  LQGLYLGXDOV ZKR FRPSULVHG WKH
LGHQWLILHG SRSXODWLRQ5HVSRQVHVZHUH UHFHLYHG IURP WKDW LV D UHVSRQVH
UDWH RI  (OHYHQ TXHVWLRQQDLUHV ZHUH UHMHFWHG EHFDXVH WKH\ ZHUH
LQFRPSOHWH &RQVHTXHQWO\ D WRWDO RI  UHVSRQVHV DUH LQFOXGHG LQ WKH
IROORZLQJDQDO\VLVRIWKHLQLWLDOVDPSOH

3.2. Measures
Research output 
7KHPHDVXUHPHQWRIUHVHDUFKRXWSXWVLVDKLJKO\FRQWHVWHGFRQWURYHUVLDODQG
FRPSOH[ DUHD RI UHVHDUFK ,W LV ZHOO NQRZQ IRU LQVWDQFH WKDW PRVW
PHDVXUHPHQWVDUHYHU\VHQVLWLYHWRFRQWH[WXDOFRQGLWLRQVGLIIHUHQWGLVFLSOLQHV
GLVSOD\ GLIIHUHQW SXEOLFDWLRQ DQG FLWDWLRQ SDWWHUQV 7KH XVH RI FLWDWLRQV DV D
PHDVXUHRITXDOLW\KDVORQJEHHQUHFRJQLVHGDVEHLQJH[WUHPHO\SUREOHPDWLF
,QSDUWWKHVHSUREOHPVDUHOHVVHQHGKHUHE\WKHKRPRJHQHLW\RIRXUJURXSRI
UHIHUHQFHDFDGHPLFVIURPWKHVDPHGLVFLSOLQHZRUNLQJLQWKHVDPHXQLYHUVLW\
%HVLGHVRXUREMHFWLYHKHUHLVQRWWRDVVHVVLQGLYLGXDOUHVHDUFKSHUIRUPDQFH
EXWWRHVWDEOLVKDQLQGLFDWRUZLWKDUHDVRQDEOHGHJUHHRIYDOLGLW\WRSURYLGHDQ
LQLWLDO WHVWRI WKH IHDVLELOLW\RIRXUPHWKRG:LWKLQ WKLVFRQWH[WZHGHYHORSD
FRPSRVLWHPHDVXUHIROORZLQJWKHDSSURDFKRI*XOEUDQVHQ	6PHE\

*XOEUDQVGHQ 	 6PHE\  XVH D XQLTXH PHDVXUH WKDW WDNHV LQWR
FRQVLGHUDWLRQERWKWKHTXDOLW\DQGTXDQWLW\RIDQLQGLYLGXDO¶VUHVHDUFKRXWSXW
,W LQFOXGHV DUWLFOHV LQ VFLHQWLILF DQG VFKRODUO\ MRXUQDOV DUWLFOHV LQ UHVHDUFK
ERRNV WH[W ERRNV DQG FRQIHUHQFH SURFHHGLQJV UHVHDUFK ERRNV DQG
WH[WERRNVDQG ³SRSXODUVFLHQFH´DUWLFOHV ,QRUGHU WRFRQVLGHURXWSXWTXDOLW\
SXEOLFDWLRQVZHUHUHFRUGHGWRDUWLFOHHTXLYDOHQWV&RDXWKRUVKLSLVFDOFXODWHG
DVDKDOIRIWKHSRLQWVLQGHSHQGHQWO\RIWKHQXPEHURIFRDXWKRUV)ROORZLQJ
*XOEUDQVHQ 	 6PHE\  ZH GHYHORS D VLQJOH FRPSRVLWH LQGLFDWRU
LQFOXGLQJWKHIROORZLQJLWHPV
x SDSHUVSUHVHQWHGDWQDWLRQDOUHVHDUFKFRQIHUHQFHVSRLQW
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x SDSHUVSUHVHQWHGDWLQWHUQDWLRQDOUHVHDUFKFRQIHUHQFHVSRLQWV
x DUWLFOHVSXEOLVKHG LQQDWLRQDOVFKRODUO\ MRXUQDOVDVZHOODVFKDSWHUV LQ
UHVHDUFKERRNVSXEOLVKHGLQ6SDLQSRLQWV
x DUWLFOHV SXEOLVKHG LQ LQWHUQDWLRQDO VFKRODUO\ MRXUQDOV DQG FKDSWHUV LQ
LQWHUQDWLRQDOUHVHDUFKERRNVSRLQWV
x UHVHDUFKERRNVSRLQWV

)RU MRXUQDO DUWLFOHVZH DVVLJQ GRXEOH SRLQWV IRU WKRVH SXEOLVKHG LQ LQGH[HG
MRXUQDOV ERWK LQ6SDLQDQG LQWHUQDWLRQDOO\:HHPSOR\ WKH-RXUQDO&LWDWLRQ
,QGH[ IRU WKH LGHQWLILFDWLRQ RI LQGH[HG LQWHUQDWLRQDO SXEOLFDWLRQV DQG WKH ,Q
5HFV LQGH[IRU WKH6SDQLVK MRXUQDOV7KHSRLQWVDVVLJQHGWRFRDXWKRUVKLSV
DUHGLYLGHGE\WKHWRWDOQXPEHURIDXWKRUV

7KHUHVXOWLQJIRUPXODIRU5HVHDUFK2XWSXW52LV

52 >1DF&RQJ,QW&RQJ1DF$UW1DF,QGH[$UW,QW$UW
,QW,QGH[$UW%RRNV@DXWKRUV

Degree of embeddedness
)LUVWRUGHUGHJUHHRIHPEHGGHGQHVV LV WKH UHODWLRQVKLSEHWZHHQ VWURQJ WLHV
DQGWKHWRWDOVL]HRIWKHGLUHFW OLQNVQHWZRUN)LUVWWRGHYHORSDQLQGLFDWRURI
WKHGHJUHHRIHPEHGGHGQHVV LW LVQHFHVVDU\ WR LGHQWLI\DQGPHDVXUHVWURQJ
WLHV0DQ\UHVHDUFKHUVFRQVLGHUWKDWDOLQNLVVWURQJZKHQLWLVEDVHGRQWUXVW
LV UHFLSURFDO DQG WKH VRFLDO DFWRUV OLQNHG LQWHUDFW IUHTXHQWO\ %UDVV
%XWWHUILHOG	6NDJJV*UDQRYHWWHU.UDFNKDUGW5HDJDQV	
=XFNHUPDQ 8]]L   7KH VHW RI VWURQJ OLQNV FRQVWLWXWH WKH
GXUDEOHDQGVWDEOHSDUWRIDQLQGLYLGXDO¶VQHWZRUN

7KH DFDGHPLF UHVHDUFK QHWZRUNV ZH VWXG\ DUH FRPSRVHG RI WZR W\SHV RI
UHODWLRQVKLSV
 7KH UHVHDUFK OLQNV WKDW DQ DFDGHPLF PDLQWDLQV ZLWK RWKHU 8QLYHUVLW\
DFDGHPLFVDQGUHVHDUFKHUVLHSHUVRQWRSHUVRQUHODWLRQV
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 7KH WLHV ZLWK ILUPV DQG LQVWLWXWLRQV IURP JRYHUQPHQW DQG LQGXVWU\ LH
SHUVRQWRRUJDQL]DWLRQUHODWLRQV

7KHUHIRUHWKHPHDVXUHPHQWDQGLGHQWLILFDWLRQRIWKHVWURQJWLHVLQWKHVHWZR
GLIIHUHQW FRQWH[WV PXVW WDNH LQWR DFFRXQW WKH GLIIHUHQWLDO QDWXUH RI WKH
UHODWLRQVKLS

:LWK WKHDLPRI LGHQWLI\ WKHVWURQJ WLHVZLWKRWKHU8QLYHUVLW\ UHVHDUFKHUVZH
DVNHG WKH LQIRUPDQWV WR LQGLFDWH ZKLFK RI WKHLU FRQWDFWV IXOILOOHG ERWK WKH
IROORZLQJWZRFKDUDFWHULVWLFV

D7KHFRQWDFWZDVVHHQDVUHOLDEOHFRPSHWHQWDQGZRXOGQRWEHKDYHLQDQ
RSSRUWXQLVWLF PDQQHU DJDLQVW WKH UHVSRQGHQW 7KLV FRQGLWLRQ H[SUHVVHV WKH
IHDWXUHV DQ LQGLYLGXDOPXVW KDYH IRU DQRWKHU DFWRU WR WUXVW KLPKHU (VFULEi
(VWHYH
E 7KH FRQWDFW DQG WKH UHVSRQGHQW ZHUH XVHG WR ZRUNLQJ WRJHWKHU DQG WR
FRPPXQLFDWH DW OHDVW WKUHH WLPHV SHU PRQWK 7KLV FRQGLWLRQ UHIOHFWV VWURQJ
LQWHUDFWLRQDQGUHFLSURFLW\EHWZHHQWKHWZRDFWRUV8]]L

7R LGHQWLI\ VWURQJ WLHV ZLWK LQGXVWU\ DQG JRYHUQPHQW RUJDQLVDWLRQV DQG
LQVWLWXWLRQVZHUHTXLUHGWKDWWKHOLQNWREHVWDEOHDQGPXOWLSOH[:HDVNHGWKH
IROORZLQJ FORVHG TXHVWLRQ ³:LWK ZKRP ZRXOG \RX PDLQWDLQ WKH OLQN LI \RXU
PDLQFRQWDFWSHUVRQOHDYHVWKHRUJDQL]DWLRQ"´7KHDOWHUQDWLYHVJLYHQZHUHD
RQO\ZLWK WKHRUJDQL]DWLRQERQO\ZLWK WKHSHUVRQFZLWKERWKDQGGZLWK
QRQH 2SWLRQ & GHQRWHV VWURQJ OLQNV HYHQ ZKHQ WKH PDLQ FRQWDFW SHUVRQ
OHDYHV WKH RUJDQL]DWLRQ WKH UHODWLRQVKLS LV PDLQWDLQHG ZLWK ERWK WKH
RUJDQL]DWLRQDQGWKHSHUVRQ:HWDNHWKLVYLHZEHFDXVHILUVWWKHUHODWLRQVKLS
ZLWK WKDWSHUVRQ LV OLNHO\EHGHYHORSHGEH\RQGWKHRUJDQL]DWLRQDO OLPLWVDQG
VHFRQG EHFDXVH WKH ERQG ZLWK WKH RUJDQL]DWLRQ LV QRW KHOG RQO\ E\ RQH
FRQWDFWSHUVRQ

2QFH ZH LGHQWLILHG WKH VWURQJ OLQNV ZH FDOFXODWHG WKH GHJUHH RI
HPEHGGHGQHVVDV WKH UHODWLRQEHWZHHQ WKHVXPRI WRWDOVWURQJ WLHVDQG WKH
ILUVWRUGHUQHWZRUNVL]H7KHUHVXOWLQJIRUPXODLV
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7RWDO7LHV
67RUJ67X'(  

ZKHUH '(  GHJUHH RI HPEHGGHGQHVV 67X  WRWDO VWURQJ WLHV LQ WKH
8QLYHUVLW\DFDGHPLD UHVHDUFK DUHQD 67RUJ  WRWDO VWURQJ WLHV ZLWK
RUJDQL]DWLRQVRULQVWLWXWLRQVLQRWKHUQRQDFDGHPLFDUHQDV

Nodal heterogeneity
)LUVWRUGHUQRGDOKHWHURJHQHLW\UHIHUVWRWKHYDULDWLRQLQWKHPL[RIFRQWDFWVLQ
WKHLQGLYLGXDOV¶QHWZRUNVRIGLUHFWOLQNV0F(YLO\	=DKHHU5HDJDQVHW
DO ,QRUGHU WRHVWLPDWHDQGPHDVXUHQRGDOKHWHURJHQHLW\ZHDVNHG
UHVSRQGHQWVWRFODVVLI\WKHLUFRQWDFWVLQUHODWLRQWRWKHIROORZLQJ

D JHRJUDSKLF ORFDWLRQ GLVWLQJXLVKLQJ EHWZHHQ ORFDO QDWLRQDO DQG
LQWHUQDWLRQDOFRQWDFWV
E LQVWLWXWLRQDO VSKHUH GLVWLQJXLVKLQJ EHWZHHQ DFDGHPLF DQG RU H[WUD
DFDGHPLFFRQWDFWV

:HDSSO\WKHIROORZLQJHQWURS\PHDVXUH5XHIWRWKHWZRGLPHQVLRQV
DERYHJHRJUDSKLFDODQGLQVWLWXWLRQDOWRFDOFXODWHQHWZRUNKHWHURJHQHLW\
L
Q
L
L \ORJQ
ORJ\' ¦ ¸¸¹
·
¨¨©
§ 
 


ZKHUHD GLYHUVLW\ n LV HTXDO WR WKH VRFLDO FDWHJRULHV FRQVLGHUHG yi LV WKH
SURSRUWLRQRIFRQWDFWVOLVWHGE\WKHUHVSRQGHQWZLWKLQHDFKFDWHJRU\i

7KHVHPHDVXUHVYDU\IURPIRUFRPSOHWHKRPRJHQHLW\LHDOOFRQWDFWVLQWKH
QHWZRUNEHORQJWRWKHVDPHVRFLDOFDWHJRU\WRIRUFRPSOHWHKHWHURJHQHLW\
LHHDFKVRFLDOFDWHJRU\FRQVLGHUHGKDVWKHVDPHQXPEHURIFRQWDFWV

3.3 Analysis
2XUPHWKRGXVHVGLIIHUHQWUHVHDUFKWHFKQLTXHV)LUVWZHXVHFOXVWHUDQDO\VLV
WR LGHQWLI\ SDWWHUQV LQ WKH HPEHGGHGQHVV DQG QRGDO KHWHURJHQHLW\ RI WKH
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UHVHDUFKHUV¶QHWZRUNV$V+DLUHWDODUJXHG³WKHSULPDU\JRDORI
FOXVWHUDQDO\VLVLVWRSDUWLWLRQDVHWRIREMHFWVLQWRWZRRUPRUHJURXSVEDVHG
RQ WKH VLPLODULW\ RI WKH REMHFWV IRU D VHW RI VSHFLILHG FKDUDFWHULVWLFV´  7KLV
DOORZVXVWRLGHQWLI\XQGHUO\LQJVWUXFWXUHVDQGWRVLPSOLI\FRPSOH[VHWVRIGDWD
IRU IXUWKHU DQDO\VLV DQG LQWHUSUHWDWLRQ 7KH ODWWHU LV GRQH E\ FUHDWLQJ D
FDWHJRULFDOYDULDEOHWKDWDOORFDWHVLQGLYLGXDOREVHUYDWLRQVWRGLIIHUHQWJURXSV

2QFHZHLGHQWLILHGJURXSVRIUHVHDUFKHUVZLWKGLIIHUHQWQHWZRUNSDWWHUQVZH
XVHG LQGHSHQGHQWVDPSOHV 7 WHVW WR FRPSDUH WKH UHVHDUFK RXWSXWV RI WKH
GLIIHUHQW JURXSV 7KLV DOORZV XV WR LGHQWLI\ UHODWLRQVKLSV EHWZHHQ QHWZRUN
UHODWLRQDOVWUXFWXUHVDQGRXUUHVHDUFKRXWSXWV LQGLFDWRU6SHFLILFDOO\ WKURXJK
LQGHSHQGHQWVDPSOH 7 WHVWV ZH DQDO\VH LI WKH PHDQV SUHVHQWHG E\ WKH
YDULDEOH ³UHVHDUFK RXWSXW´ ZHUH VLJQLILFDQWO\ GLIIHUHQW EHWZHHQ WKH JURXSV
GHULYHGIURPWKHFOXVWHUDQDO\VHV


4. Results and discussion
4.1 Network relational patterns
:H LQLWLDOO\ XVHG 7ZR6WHS &OXVWHU $QDO\VLV WR LGHQWLI\ QHWZRUNV SDWWHUQV
DFFRUGLQJ WR WKH GHJUHH RI HPEHGGHGQHVV 7KLV SURFHGXUH GHWHUPLQHV WKH
RSWLPDO QXPEHU RI FOXVWHUV :H WKHQ FDUULHG RXW D +LHUDUFKLFDO &OXVWHU
$QDO\VLV WR FRQILUP WKH JURXSV LGHQWLILHG LQLWLDOO\ %RWK PHWKRGV VKRZ WKH
H[LVWHQFHRIWKUHHILQDOJURXSV

7DEOH'HVFULSWLYH'HJUHHRIHPEHGGHGQHVV
 1 'HJUHHRIHPEHGGHGQHVV
Research output 
means
*URXS2YHUHPEHGGHGQHWZRUN   3.1482
*URXS,QWHJUDWHGQHWZRUN   8.3010
*URXS8QGHUHPEHGGHGQHWZRUN   5.0873

:HREVHUYHWKDWWKHILUVWJURXSGLVSOD\VDQRYHUHPEHGGHGQHWZRUNSDWWHUQDV
RIWKHLUFRQWDFWVDUHPDLQWDLQHGWKURXJKVWURQJWLHV&RQYHUVHO\WKHWKLUG
JURXSVKRZVDQLQYHUVHWLHGLVWULEXWLRQDVRQO\RIWKHLU OLQNVDUHVWURQJ
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WKXV WKLV QHWZRUN SDWWHUQ WHQGV WR EH XQGHUHPEHGGHG )LQDOO\ WKH VHFRQG
JURXS GLVSOD\V D PRUH HYHQ GLVWULEXWLRQ EHWZHHQ VWURQJ DQG ZHDN WLHV
LQGLFDWLQJDQLQWHJUDWHGQHWZRUNSDWWHUQ

:H IROORZHG WKH VDPH SURFHGXUHV ± 7ZR6WHS &OXVWHU $QDO\VLV DQG
+LHUDUFKLFDO&OXVWHU$QDO\VLV±WRGHWHUPLQHQHWZRUNUHODWLRQDOVWUXFWXUHVZLWK
UHJDUGWRQRGDOKHWHURJHQHLW\7KHILUVWFOXVWHUPHWKRGRIIHUHGDVROXWLRQZLWK
WKUHH FOXVWHUV ZKLOH WKH KLHUDUFKLFDO PHWKRG VKRZHG RQH JURXS PRUH 7R
VROYH WKLV SUREOHP ZH XVHG D WKLUG FOXVWHU WHFKQLTXH .0HDQV &OXVWHU
$QDO\VLV WR FRPSDUH WKH UHVXOWV RI GLIIHUHQW FOXVWHULQJ WHFKQLTXHV $V .
0HDQV &OXVWHU $QDO\VLV DOORZV XV WR VSHFLI\ WKH QXPEHU RI FOXVWHUV LQ
DGYDQFHZHUXQWKHVLPXODWLRQILUVWZLWKWKUHHJURXSVDQGDIWHUZDUGVZLWKIRXU
JURXSV :H GHFLGHG WR FKRRVH WKH  JURXSV .0HDQV &OXVWHU VROXWLRQ
EHFDXVHLWGLVWULEXWHGWKHREMHFWVPRUHHTXLWDEO\EHWZHHQWKHGLIIHUHQWJURXSV
DQGVKRZVODUJHUGLVWDQFHVEHWZHHQWKHFOXVWHUFHQWUHV

7DEOH'HVFULSWLYH±1RGDO+HWHURJHQHLW\
*URXSV 1 *HRJUDSKLFGLYHUVLW\
,QVWLWXWLRQDO
GLYHUVLW\
Total
heterogeneity
Research output 
means
    0.00 1.5044 
    0.39 6.4829 
    0.70 6.1674 
    0.82 9.1347 

7DEOH  VKRZV IRXU JURXSV ZLWK IRXU QHWZRUN SDWWHUQV 7KH YDOXHV RI WKH
HQWURS\PHDVXUHVUDQJHIURPWRZKHUHGHQRWHVQRKHWHURJHQHLW\DWDOO
FRPSOHWHKRPRJHQHLW\DQGLQGLFDWHVFRPSOHWHKHWHURJHQHLW\

7DEOH  SUHVHQWVPRUHGHWDLO RQ WKH FKDUDFWHULVWLFV RI WKH FRQWDFWV WKDW WKH
GLIIHUHQWJURXSVGLVSOD\*URXSSUHVHQWVDFRPSOHWHGKRPRJHQHRXVSDWWHUQ
ZLWK UHJDUG WR ERWK JHRJUDSKLF GLYHUVLW\ DOO WKH FRQWDFWV DUH ORFDO DQG
LQVWLWXWLRQDOGLYHUVLW\QROLQNVRXWVLGHDFDGHPLD7KHUHIRUHPHPEHUVRIWKLV
JURXS GHYHORS D UHVHDUFK QHWZRUN FRQVLVWLQJ RI PHPEHUV RI WKHLU RZQ
XQLYHUVLW\GHSDUWPHQW

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7DEOH&RQWDFWVPHDQVGLVWULEXWLRQSHUJURXSV
0HDQV *URXS1 
*URXS
1 
*URXS
1 
*URXS
1 
ORFDOQRGHV    
QDWLRQDOQRGHV    
LQWHUQDWLRQDOQRGHV    
DFDGHPLFQRGHV    
QRQDFDGHPLFQRGHV    
$&$'    /2&$/QRGHV 1RQ$&$'    
$&'    1$7,21$/QRGHV 1RQ$&$'    
$&'    ,17(51$7,21$/QRGHV 1RQ$&$'    

*URXSVKRZVPRUHJHRJUDSKLFGLYHUVLW\WKDQJURXSWKH\KDYHXQLYHUVLW\
FRQWDFWV ERWK LQ WKHLU GHSDUWPHQW DQG LQ RWKHU GHSDUWPHQWV DQG WKH\ DOVR
KDYH PRUH LQWHUQDWLRQDO FRQWDFWV EXW D KLJK GHJUHH RI LQVWLWXWLRQDO
KRPRJHQHLW\RIWKHLUFRQWDFWVEHORQJWRWKH8QLYHUVLW\DUHQD
0HPEHUV RI JURXS  FRQFHQWUDWH WKHLU FRQWDFWV ORFDOO\ DOPRVW RI WKHLU
OLQNV DUH ORFDO 1HYHUWKHOHVV WKLV JURXS VKRZV WKH ODUJHVW GLYHUVLW\
FRQFHUQLQJ WKH LQVWLWXWLRQDO GLVWULEXWLRQ RI WKHLU FRQWDFWV 7KH\ KDYH WKH
KLJKHVW SHUFHQWDJH RI WLHVZLWK DFWRUV IURP WKH LQGXVWULDO DQG JRYHUQPHQWDO
VSKHUHVRIWKHLUOLQNV
*URXS UHSUHVHQWVDKLJKKHWHURJHQHLW\ LQERWKGLPHQVLRQV ,W GLVSOD\V WKH
PRVW LQWHUQDWLRQDOLVHG QHWZRUN SDWWHUQ ZLWK  RI WKHLU OLQNV EHLQJ
LQWHUQDWLRQDO PDLQO\ ZLWK RWKHU DFDGHPLFV  +RZHYHU DV ZLWK WKH
UHVWRIWKHJURXSVWKH\GHYHORSPRUHFRQWDFWVLQWKHORFDODFDGHPLFVSKHUH

4.2 Research performance output and network relational patterns
7R VWXG\ WKH H[LVWHQFH RI D UHODWLRQVKLS EHWZHHQ WKH GLIIHUHQW QHWZRUN
UHODWLRQDOVWUXFWXUHV LGHQWLILHGDERYHDQGDFDGHPLF UHVHDUFKRXWSXWZHXVH
LQGHSHQGHQWVDPSOH7 WHVWV%HIRUHDSSO\LQJ WKLV WHFKQLTXHZHKDYH WR WHVW
WKDW WKH ³UHVHDUFK RXWSXW´ LQGLFDWRU LQ DOO WKH JURXSV LV GLVWULEXWHG QRUPDOO\
:HXVHWKH.ROPRJRURY6PLUQRYVWDWLVWLFZLWKD/LOOLHIRUVVLJQLILFDQFHOHYHOWR
WHVW IRU QRUPDOLW\ 7KH VLJQLILFDQFH YDOXHV REWDLQHG IRU WKH UHVHDUFK RXWSXW
LQGLFDWRUVZLWKLQWKHGLIIHUHQWFOXVWHUVLGHQWLILHGDUH
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 FOXVWHUV DFFRUGLQJ  WR GHJUHH RI HPEHGGHGQHVV S  S  DQG
S 
QRGDOKHWHURJHQHLW\FOXVWHUVS S S DQGS 
7KH UHVXOWV REWDLQHG FRQILUP WKDW5HVHDUFK2XWSXW 52 LQGLFDWRU IROORZVD
QRUPDO GLVWULEXWLRQ LQ HYHU\ RQH RI WKH GLIIHUHQW FOXVWHUV LGHQWLILHG DQG
FRQVHTXHQWO\ LQGHSHQGHQWVDPSOH 7 WHVWV DUH DSSOLFDEOH WR FRPSDUH WKH
UHVHDUFKRXWSXWVRIWKHGLIIHUHQWJURXSV

Research output and degree of embeddedness
7DEOHVKRZVWKHDYHUDJHUHVHDUFKRXWSXWIRUWKHJURXSVGLVSOD\LQJGLIIHUHQW
GHJUHHV RI HPEHGGHGQHVV 7KH LQGLYLGXDOV WKDW GHYHORS DPRUH LQWHJUDWHG
QHWZRUNSDWWHUQKDYHDEHWWHU UHVHDUFKSHUIRUPDQFHWKDQWKRVHUHVHDUFKHUV
ZLWKHLWKHURYHUHPEHGGHGRUXQGHUHPEHGGHGQHWZRUNSDWWHUQV7DEOHDOVR
LOOXVWUDWHVWKDWRYHUHPEHGGHGQHWZRUNSDWWHUQVDUHDVVRFLDWHGZLWKWKHORZHVW
DYHUDJHUHVHDUFKRXWSXW

,W LVQRZQHFHVVDU\WRWHVWZKHWKHUWKHVHGLIIHUHQFHVDUHVLJQLILFDQW7DEOH
VKRZV WKH VLJQLILFDQFH YDOXHV REWDLQHG E\ WKH DSSOLFDWLRQ RI 7 WHVW
SURFHGXUHV)RUDVLJQLILFDQFHOHYHORIĮ WKRVHLQGLYLGXDOVWKDWPDLQWDLQD
EDODQFHEHWZHHQVWURQJDQGZHDNWLHVLQWKHLUQHWZRUNVLQWHJUDWHGQHWZRUNV
KDYHDVLJQLILFDQWO\EHWWHUUHVHDUFKSHUIRUPDQFHWKDQWKHRWKHUWZRJURXSVRI
UHVHDUFKHUV

7DEOH,QGHSHQGHQWVDPSOH7WHVWV±'HJUHHRIHPEHGGHGQHVV
 /HYHQH
V7HVWIRU(TXDOLW\RI9DULDQFHV 7WHVWIRU(TXDOLW\RI0HDQV
*52836 ) 6LJ 7 GI 6LJWDLOHG
±     
±     
±  D   
6LJQLILFDQWGLIIHUHQFHDWDOHYHO
D(TXDOYDULDQFHVQRWDVVXPHG

7KLV DOORZVXV WR FRQILUPK\SRWKHVHV  DQGDW DQDFFHSWDEOH OHYHO RI
VLJQLILFDQFH+RZHYHUDOWKRXJKLQGLYLGXDOVZLWKDQXQGHUHPEHGGHGQHWZRUN
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VKRZ KLJKHU UHVHDUFK RXWSXW YDOXHV WKDQ LQGLYLGXDOV ZLWK RYHUHPEHGGHG
QHWZRUNSDWWHUQVWKHGLIIHUHQFHVREWDLQHGDUHQRWVLJQLILFDQW

Research output and nodal heterogeneity
7DEOHSUHVHQWVUHVHDUFKRXWSXWPHDQVIRUDOOJURXSVREWDLQHGLQUHODWLRQWR
QRGDO KHWHURJHQHLW\ ,QGLYLGXDOV IURP JURXS  DQG IURP JURXS  DFKLHYH
VLPLODUUHVHDUFKRXWSXWV*URXSLVFKDUDFWHULVHGE\VRFLDOQHWZRUNVIRUPHG
EDVLFDOO\E\8QLYHUVLW\PHPEHUVERWKIURPWKHVDPHGHSDUWPHQWDQGRWKHU
QDWLRQDO DQG IRUHLJQ XQLYHUVLWLHV 0HDQZKLOH JURXS  LQFOXGHV UHVHDUFKHUV
ZKR FRQFHQWUDWH WKHLU QHWZRUN QRGHV ORFDOO\ EXW ZLWK D PRUH EDODQFHG
GLVWULEXWLRQ EHWZHHQ QRGHV EHORQJLQJ WR WKH 8QLYHUVLW\ DQG RWKHU DUHQDV
*URXS  ZLWK D FRPSOHWH KRPRJHQHLW\ RI WKHLU QHWZRUN SDWWHUQV LQ ERWK
JHRJUDSKLFDQGHQYLURQPHQWDOGLPHQVLRQVSUHVHQWWKHORZHVWPHDQVLQWHUPV
RI UHVHDUFK RXWSXW  ,Q FRQWUDVW JURXS  KDV ERWK WKH KLJKHVW UHVHDUFK
SHUIRUPDQFHDQGWKHKLJKHVWKHWHURJHQHLW\LQWKHLUQHWZRUNSDWWHUQV<HWQRW
DOOWKHGLIIHUHQFHVDFURVVJURXSVDUHVLJQLILFDQW

7DEOH,QGHSHQGHQWVDPSOH7WHVWV±1RGDOKHWHURJHQHLW\
 /HYHQH
V7HVWIRU(TXDOLW\RI9DULDQFHV 7WHVWIRU(TXDOLW\RI0HDQV
*52836 ) 6LJ W 'I 6LJWDLOHG
±     
±     
±     
±     
±     
±     
6LJQLILFDQWGLIIHUHQFHDWDOHYHO
7DEOHVKRZV WKHVLJQLILFDQFHYDOXHVREWDLQHG WKURXJK WKHDSSOLFDWLRQRI7
WHVW SURFHGXUHV *URXS  LQGLYLGXDOV ZLWK KRPRJHQHRXV QHWZRUN SDWWHUQV
KDYHDVLJQLILFDQWORZHUUHVHDUFKRXWSXWWKDQWKHUHVWRIWKHJURXSVWKHUHIRUH
K\SRWKHVLV  LV FRQILUPHG <HW ZH FDQQRW FRQILUP K\SRWKHVLV  DV WKH
JURXS ZLWK KLJKHVW WRWDO KHWHURJHQHLW\ JURXS  GRHV QRW SUHVHQW D
VLJQLILFDQWO\KLJKHUUHVHDUFKRXWSXWPHDQWKDQJURXSVRU$OWKRXJKVRPH
GHJUHH RI KHWHURJHQHLW\ LQ WKH QHWZRUN VWUXFWXUH DSSHDUV WR EH DVVRFLDWHG
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ZLWK D KLJKHU UHVHDUFK RXWSXW ZH DUH QRW DEOH WR GHWHUPLQHZKLFK NLQG RI
QHWZRUNGLYHUVLW\LHEDVHGRQJHRJUDSKLFRURQLQVWLWXWLRQDOKHWHURJHQHLW\RU
ERWKLVPRUHVWURQJO\UHODWHGZLWKEHWWHUUHVHDUFKRXWSXW
5. Conclusions

7KLV SDSHU KDV VKRZQ KRZ VRFLDO QHWZRUN DQDO\VLV WHFKQLTXHV FDQ EH
FRPELQHG ZLWK RWKHU VWDWLVWLFDO WRROV WR H[SORUH WKH QHWZRUNV DFDGHPLFV
HVWDEOLVK DPRQJ WKHPVHOYHV DQGZLWK QRQDFDGHPLFV 7KH GLYHUVH ZD\V LQ
ZKLFK DFDGHPLFV IURP WKH VDPH GHSDUWPHQW LQWHUDFW ZLWK WKHLU SHHUV DQG
SURIHVVLRQDO FROOHDJXHV HOVHZKHUH VXJJHVWV WKDW ³WULSOH KHOL[´ OLQNDJHV DUH
EHWWHUVWXGLHGDWWKHLQGLYLGXDOOHYHO7KHJURXSVWKDWRXUVWXG\KDVLGHQWLILHG
GLVSOD\ YHU\ GLYHUJHQW EHKDYLRXUV $QDO\VLV DW KLJKHU OHYHOV RI DJJUHJDWLRQ
LQFOXGLQJ GHSDUWPHQWDOZRXOG KDYH JORVVHG RYHU WKH LPSRUWDQW GLIIHUHQFHV
WKDWHPHUJHDWWKHOHYHORIWKHLQGLYLGXDOHYHQZLWKLQWKHVDPHGLVFLSOLQHDQG
FXOWXUDO DQG LQVWLWXWLRQDO FRQWH[WV %XUW  7KLV LV QRW LQ LWVHOI D QRYHO
GLVFRYHU\4XDOLWDWLYHVWXGLHVKDYHRIWHQGUDZQDWWHQWLRQWRWKHLPSRUWDQFHRI
WKHDFWLYLWLHVRIVSHFLILF LQGLYLGXDOVDQGWKHUH LVDOVRVXEVWDQWLDOTXDQWLWDWLYH
OLWHUDWXUHUHODWLQJIRU LQVWDQFHWKHDFDGHPLFSHUIRUPDQFHRI LQGLYLGXDOVZLWK
RWKHULQGLYLGXDOFKDUDFWHULVWLFV<HWZKDWWKHSDSHUVKRZVLVWKDWTXDQWLWDWLYH
WHFKQLTXHVFDQEHH[WHQGHGWRWKHDQDO\VLVRIVRFLDOUHODWLRQVKLSSDWWHUQVDW
WKH LQGLYLGXDO OHYHO DQG FDQ WKHUHIRUH EH XVHG DV D WRRO WR LQYHVWLJDWH WKH
QDWXUHRIWKHOLQNVZLWKLQDQGRXWVLGHDFDGHPLDDQGWRUHODWHWKHVHOLQNVZLWK
RWKHUYDULDEOHV

,Q WKLVSDSHUZHKDYHLOOXVWUDWHGWKHSRWHQWLDORI WKHWHFKQLTXHVE\H[SORULQJ
WKH OLQNDJHVEHWZHHQ WKH W\SHVRI VRFLDOQHWZRUNV WKDWDFDGHPLFVHVWDEOLVK
DQGWKHLUDFDGHPLFSHUIRUPDQFH:HKDYHVKRZQWKDWWKHFKDUDFWHULVWLFVRID
UHVHDUFKHUQHWZRUNDUHUHODWHGZLWKKLVRUKHUDFDGHPLFUHVHDUFKRXWSXW7KLV
UHVXOWRIIHUVDGGLWLRQDOHYLGHQFH WRVXSSRUW WKH WKHVLV WKDW WKHQHWZRUNV WKDW
DFDGHPLFVHVWDEOLVKKDYHDQLPSDFWRQNQRZOHGJHFUHDWLRQ6SHFLILFDOO\RXU
UHVXOWV VXJJHVW WKDW UHVHDUFKHUV ZKR GHYHORS DQ LQWHJUDWHG QHWZRUN ZLWK
HTXLOLEULXPEHWZHHQ VWURQJDQGZHDN WLHV DFKLHYHEHWWHU UHVHDUFKRXWSXWV
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2YHUHPEHGGHG DQG XQGHUHPEHGGHG QHWZRUNV DUH UHODWHG ZLWK ORZHU
DFDGHPLF RXWSXW 7KH VDPH FDQ EH VDLG RI UHVHDUFKHUV ZLWK FRPSOHWHO\
KRPRJHQHRXV QHWZRUNV WKH\ GLVSOD\ WKH SRRUHVW DFDGHPLF RXWSXW UHVXOWV
1RGDO KHWHURJHQHLW\ LV SRVLWLYHO\ DQG VLJQLILFDQWO\ UHODWHG ZLWK UHVHDUFK
RXWSXW

2XUUHVXOWVRIIHUIXUWKHUHYLGHQFHLQVXSSRUWRIWKH7ULSOH+HOL[PRGHODQGDUH
FRQVLVWHQWZLWKUHVXOWVREWDLQHGLQSUHYLRXVVWXGLHVXVLQJGLIIHUHQWWHFKQLTXHV
(W]NRZLW]  VKRZV WKDW DQ ³LQWHUPHGLDWH´ QXPEHU RI VWURQJ WLHV LQ WKH
QHWZRUNV RI DFDGHPLFV DIIHFW VFLHQWLILF SURGXFWLYLW\ SRVLWLYHO\ 2XU UHVXOWV
VWUHQJWKHQWKHYLHZWKDWUHVHDUFKHUVZKRHVWDEOLVKVRFLDOQHWZRUNVFRPELQLQJ
ERWK VWURQJ DQG ZHDN WLHV DUH DOVR PRUH DGHSW DOVR DFDGHPLF NQRZOHGJH
FUHDWLRQ 7KLV UHVXOW LV FRQVLVWHQW ZLWK WKH H[WDQW VRFLDO QHWZRUN DQDO\VLV
OLWHUDWXUH 7KHVH QHWZRUN VWUXFWXUHV FRPELQH WKH DGYDQWDJHV GHULYHG IURP
ERWK W\SHV RI OLQNV ZKLOH PLQLPLVLQJ WKH OLPLWDWLRQV DQG WKUHDWV RI
XQGHUHPEHGGHGDQGRYHUHPEHGGHGVRFLDOQHWZRUNV8]]L

2XU SDSHU KDV SUHVHQWHG D YHU\ QDUURZ DQG OLPLWHG DSSOLFDWLRQ RI WKLV
DQDO\WLFDO WHFKQLTXH 5HSOLFDWLRQ DFURVV GLIIHUHQW LQVWLWXWLRQDO UHJLRQDO DQG
DFDGHPLF HQYLURQPHQWV ZRXOG DOORZ XV WR GHWHUPLQH ZKHWKHU WKH SDWWHUQV
LGHQWLILHG KHUH DUH FRQWLQJHQW WR WKH VSHFLILF DFDGHPLF LQVWLWXWLRQDO DQG
FXOWXUDO FRQWH[W LQZKLFKRXU VWXG\ LV IUDPHG RU FDQEHJHQHUDOLVHGDFURVV
GLIIHUHQWHQYLURQPHQWV



1HJDWLYHFRQQHFWLYLW\HPHUJHVZKHQWKHUHODWLRQVEHWZHHQRQHDFWRUDQGDQRWKHU
FDXVHV UHODWLRQV EHWZHHQ WKH VDPH DFWRU DQG D WKLUG RQH WR GLPLQLVK <DPDJLVKL
*LOOPRUHDQG&RRNGHILQHLWDVIROORZV³,IWZRUHODWLRQV$%DQG%&DUH
QHJDWLYHO\ FRQQHFWHG DW % H[FKDQJHV LQ WKH $% UHODWLRQ GLPLQLVK RU SURKLELW
H[FKDQJHVLQWKH%&UHODWLRQDQGYLFHYHUVDHJDEXVLQHVVPHHWLQJZLWK$IRUFHV
%WRFDQFHODGLQQHUDSSRLQWPHQWZLWK&´

7KHUHZDVDVLQJOHFDVHRIDQDXWKRUZKRSXEOLVKHGDQDFDGHPLFERRNLQ(QJOLVK
,IWKLVKDGEHHQYDOXHGXVLQJVLPLODUZHLJKWVWRWKHRQHVXVHGIRULQWHUQDWLRQDOMRXUQDO
DUWLFOHV LH GRXEOH WKH ³SRLQWV´ RI D GRPHVWLF SXEOLFDWLRQ WKH UHVXOWLQJ GLVWULEXWLRQ
ZRXOG KDYH EHFDPH VNHZHG DQG SUHYHQWHG XV IURP DSSO\LQJ FRPPRQ VWDWLVWLFDO
WHFKQLTXHV:H WUHDWHG WKLVRXWOLHU FDVHZLWKLQDVLQJOHEURDGHUFODVVRIDFDGHPLF
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ERRNV ZLWKRXW PDNLQJ D GLVWLQFWLRQ EHWZHHQ QDWLRQDO DQG LQWHUQDWLRQDO ERRN
SXEOLFDWLRQV

 ,Q5HFV 6RFLDO 6FLHQFH 6SDQLVK -RXUQDO FLWDWLRQ UHSRUW KDV EHHQ FUHDWHG E\
³(YDOXDFLyQ GH OD FLHQFLD \ GH OD FRPXQLFDFLyQ´ UHVHDUFK JURXS 8QLYHUVLW\ RI
*UDQDGDKWWSHFXJUHVLQUHFV

 $ SRVVLEOH H[SODQDWLRQ IRU WKLV ODFN RI GLIIHUHQWLDWLRQ FRXOG OLH RQ VLPLODU QHWZRUN
WUDQVLWLYLW\1HWZRUNWUDQVLWLYLW\RFFXUVZKHQDQLQGLYLGXDODFTXLUHVFRPSHWHQFHVIURP
DQRWKHUWRLQWHUDFWLQGHSHQGHQWO\ZLWKDWKLUGLQGLYLGXDO8]]LDQG*LOOHVSLH,Q
RWKHU ZRUGV WUDQVLWLYLW\ FRXOG DFW DV D PHDVXUH RI WKH ³VRFLDO FDSLWDO´ DYDLODEOH
WKURXJK DQ LQGLYLGXDO¶V QHWZRUN QRGHV +RZHYHU WRPHDVXUH QHWZRUN WUDQVLWLYLW\ LW
ZRXOG EH QHFHVVDU\ WR DQDO\VH VHFRQG RUGHU QHWZRUNV 7KLV IDOOV RXWVLGH RI WKH
VFRSHRIWKLVSDSHU

+RZHYHU(W]NRZLW]PHDVXUHVWKHVWUHQJWKRIDWLHLQDGLIIHUHQWZD\6HH(W]NRZLW]

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